and gain decreases. The figure chosen is best, and gives, in this circuit, a gain of about 30 times. Lowering the heater voltages from 6 (normal operating voltage) to 4, again diminished " noise "; but below 3 volts on the heaters, the valves do not amplify satisfactorily. " Noise " was not significantly improved by connecting the valves as triodes; so the advantages, in balance and gain, of pentode connection were retained. Figure 2 is a tracing produced by applying a 5n volt " square-wave" to the input of the pre-amplifier and recording from the electrocardiograph to which it was connected. The equipment was, of course, operating at extreme sensitivity; such sensitivity is rarely needed in practice. The "noise" is about 1.25c-volts with a band width of 50 c.p.s. Table I shows the voltages and currents needed for operation. The high tension currents are so small that even a miniature high tension battery will have a very long life. A low tension accumulator is preferred. A 4J volt dry battery may be used; but we have found that with some low tension dry batteries a certain amount of low-frequency drift occurs.
Power supplies

Construction and Components
We have made the preamplifier as a self-contained unit, including batteries, which measures 7£"X7f"X3" (fig. 1 ). There is little that is critical about component arrangement, however, and individual needs can be met. The anode and grid resistors should be of the high stability type. The two 16n F condensers C.2 and C.3 should be of high quality with a leakage current less than 4n A at 15 volts ( fig. 3) . The authors believe that with the valves chosen the circuit and components give optimum results, and we have found that even minor deviations lead to disappointing results. 
